Dear Potential Partner with State of
Michigan Orthol magery Acquisition

The following pages contain an example metadata
document from the Southeast Michigan Council Of
Governments (SEMCOG).

The metadata contains the type of information that is
necessary to properly document the aerial imagery
product that you will be receiving from your vendor.

Y ou are encouraged to provide this example to your
vendor and let the vendor know that the State of
Michigan requires a metadata document as part of
the partnership, and that you would like the vendor
to provide you a metadata ssimilar in quality and
compl eteness to the SEMCOG metadata as part of
the imagery deliverables.

For questions to do with the metadata, feel freeto
refer the vendor to Mr. Dan Metzger of the Michigan
Center for Geographic Information (CGl) at 517-
373-7910 or MetzgerD@Mi.gov.
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Identification_Information:
Citation:
Ctation_Information:
Oiginator: <partner specific>
Publ i cati on_Date: 20060516
Title: Southeast M chigan 2005 Ot hoi magery (HARN)
Edition: 1
Geospati al _Data_Presentati on_Form renote-sensing image
Descri pti on:
Abstract:
The Sout heast M chi gan Regi onal Ot hoi nagery project
enconpasses approxi mately 5000 square niles, which
includes an additional “% mle buffer beyond the boundary of the
seven county region. This extends approximately 500 feet
into Canada. The orthoinagery is true color with a base
pi xel resolution of 2 feet that were resanpled fromthe
County 6 inch pixel base. These files are created using
EarthData proprietary software. The original 6 inch natural
color orthos are input into the software with the desired pixel
out put specified.

Othoinmagery tiles were delivered in Tiff format with Tiff

world files representing ground di mensi ons of 2000' x 3000'.

Til e nami ng convention includes the county code, the third

and fourth digit of the lower left X and the first three digits of
the | owerY coordinate and the year flown. For exanple 161

2005, tile nane woul d be 1612932405). Countyw de M Sids

are conpressed at 50 to 1 using the 2 foot pixel imagery.

Al'l control was based on the foll ow ng
-Mchigan State Plane (South)
-Horizontal datum -North American Datum ( NAD 83) HARN
international feet second-order class I.
-Vertical datum- North American Vertical Datum 1988
(NAVD88) international feet, third-order class I.
-HARN for counties already using it.
Al imagery was taken in the spring of 2005. Acquisition
was attenpted when the ground was not obscured by
haze, snoke, dust, clouds or cloud shadows, and snow or
ice. Flights were schedul ed when sol ar angle was at | east
30 degrees or nore above the horizon
Ot hoi nagery conplies with the American Society for
Phot ogranmetry and Renbte Sensing Accuracy Standards
for Cass 1 mapping requirements.

Pur pose:
The Sout heast M chi gan Regi onal Ot hoi magery Project
was a coordinated effort to acquire digital orthoinmagery in
Spring 2005 for the seven county Southeast M chigan
regi on.
Sout heast M chi gan Council of CGovernments |ead the
partnership in cooperation with Livingston, Mconb,
Monr oe, CQakland, St. dair, Washtenaw, and \Wayne
Counties, the State of Mchigan, United States Geol ogical
Survey and the Detroit Water and Sewerage Departnment.
The local cities, villages, and townships will benefit through
their partnership with the counties.
-Cost savings to partners through cost sharing and
coordi nat ed proj ect
managenent .
- Cost savings through econoni es of scale by contracting
with a single vendor.
-Sharing the conbi ned experiences of all partners, resulting
in high-quality regional imagery for the sane year.
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-Drawi ng from each county partner's expertise, staff
resources, and ownership comitnent, they will be
responsi ble for their own QA QC process using comon
standards and trai ning.
-Providing a partnership framework for future updates of
i mgery after 2005.
Ti me_Peri od_of _Content:
Ti me_Peri od_I nf ormati on:
Si ngl e_Dat e/ Ti nme:
Cal endar _Date: 20060516
Current ness_Reference: Publication Date
St at us:
Progress: Conplete
Mai nt enance_and_Updat e_Frequency: <partner specific>
Spati al _Domai n:
Boundi ng_Coor di nat es:
West _Boundi ng_Coordi nate: -084.173891
East _Boundi ng_Coor di nate: -082. 392011
Nor t h_Boundi ng_Coordi nate: +43. 195625
Sout h_Boundi ng_Coordi nate: +41. 697475
Keywor ds:
Theme:
Thene_Keywor d_Thesaur us: None
Theme_Keyword: Digital Othos
Thenme_Keywor d: Orthophot ogr aphy
Theme_Keyword: | magery
Thenme_Keyword: Aerial photography
Theme_Keyword: Air photos
Thene_Keyword: Aerotriangul ation
Theme_Keyword: GPro
Thenme_Keywor d: ADS40
Theme_Keywor d: DSM
Thenme_Keyword: Digital Surface Mdel
Theme_Keywor d: DEM
Thene_Keyword: Digital Elevation Mdel
Pl ace:
Pl ace_Keywor d_Thesaurus: None
Pl ace_Keywor d: SEMCOG
Pl ace_Keyword: Livingston County
Pl ace_Keyword: Maconmb County
Pl ace_Keyword: Monroe County
Pl ace_Keywor d: Qakl and County
Pl ace_Keyword: St. Clair County
Pl ace_Keyword: Washt enaw County
Pl ace_Keyword: Wayne County
Pl ace_Keywor d: Sout heast M chi gan
Access_Constraints: <partner specific>
Use_Constraints: <partner specific>
Poi nt _of _Cont act:
Cont act _| nformati on:
Cont act _Person_Pri mary:
Cont act _Person: <partner specific>
Cont act _Organi zation: <partner specific>
Cont act _Position: <partner specific>
Cont act _Addr ess:
Address_Type: namiling and physical address
Address: <partner specific>
City: <partner specific>
State_or_Province: <partner specific>
Post al _Code: <partner specific>
Country: <partner specific>
Cont act _Voi ce_Tel ephone: <partner specific>
Hours_of Service: <partner specific>
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Data_Quality_Infornation:
Attribute_Accuracy:
Attribute_Accuracy_Report:
This data has been produced to be fully conpliant with the
American Soci ety for Photogrammetry and Renpte Sensing
Accuracy Standards for Class 1 mapping requirenents.
Logi cal _Consi stency_Report:
Conpliance with the accuracy standard was ensured by
the collection of photo identifiable GPS ground control
after the acquisition of aerial imagery. The follow ng checks
wer e perforned.
1. The ground control and airborne GPS data stream were
validated through a fully analytical bundl e aerotriangul ation
adjustnent. The RVBE is less than 1, 10,000th of the flying height.
2. The DSM (for True Ortho areas) or DEM (for ground
ortho areas) data was checked against the project control.
The technician visited and confirned the accuracy of the
points during initial processing
3. Digital orthophotography was validated through an
i nspection of edge matching and visual inspection for
imge quality.
Conpl et eness_Report:
The followi ng nmethods are used to assure inmgery
accur acy.
1. Use of IMJ (inertial neasurnent unit) and ground control network utilizing GPS
t echni ques.
2. Use of airborne GPS (gl obal positioning system) in conjunction with the
acqui sition of imagery.
The following software is used for validation of the inmagery
and surface nodel ing

ESRI - Arclnfo
ERDAS | nagi ne
. Terrascan
10. EarthData proprietary software
11. Adobe - Phot oshop
12. Socet set
13. Horizons proprietary software
Posi ti onal _Accuracy:
Hori zont al _Posi ti onal _Accuracy:
Hori zont al _Posi tional _Accuracy_Report:
This data has been produced to be fully conpliant with the
Anerican Society for Photogranmetry and Renote Sensing
Accuracy Standards for Class 1 mapping requirenents.
+/- 1 foot at 68.3 percent accuracy.
Vertical _Positional Accuracy:
Vertical _Positional _Accuracy_Report:
The surface nodel neets and accuracy of 2 meters or 7
feet RMVBE.

1. Aerotriangulation - GPro and | STAR
2. DSM and DEM data - GPro and | STAR
3. Digital Othophotography - |STAR
4. Bentley - McroStation

5. GPro

6. | STAR

7.

8.

9

Li neage:
Sour ce_| nf ormati on:
Source_Citation:
Citation_Information:
Oiginator: EarthData Aviations
Publ i cati on_Date: 20050520
Title: Aerial |nmagery Acquisition
Edition: 1
Geospatial _Data_Presentati on_Form renpte-sensing inmage
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Sour ce_Scal e_Denoni nator: 1200
Type_of _Source_Media: firewire
Sour ce_Ti ne_Period_of _Content:
Ti me_Peri od_I nf ormati on:
Range_of Dat es/ Ti nes:
Begi nni ng_Dat e: 20050412
Endi ng_Dat e: 20050520
Sour ce_Currentness_Reference: G ound Condition
Source_Citation_Abbreviation: Aerial Acquisition
Sour ce_Cont ri buti on:
The aerial inagery acquisition for Southeast M chi gan was
flown to support the creation of digital orthophotography
with a 6-inch pixel. The inmagery was acquired in thirty-two
sorties, the sorties were varying in size. The inmagery were
flown at 5,300 feet AMI. Inmagery was flown with a 30%
overlap between flight |lines except in the areas of
downt own Detroit where the inagery was flown with a
60-80% overlap to support the generation of True Otho
imagery. Al imagery was collected using the Lei ca ADS40
di gital pushbroom sensor.
Sour ce_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: Wade Trim
Publ i cati on_Date: 20050527
Title: Gound Control
Edition: 1
Geospati al _Data_Presentati on_Form nodel
Sour ce_Scal e_Denoni nator: 1200
Type_of _Source_Medi a: El ectronic Ml and USPS
Sour ce_Ti ne_Period_of _Content:
Ti me_Peri od_I nformati on:
Range_of Dat es/ Ti nes:
Begi nni ng_Dat e: 20050505
Endi ng_Dat e: 20050527
Sour ce_Currentness_Reference: G ound Condition
Source_Citation_Abbreviation: Gound Control
Sour ce_Contri buti on:
Wade Tri mwas contracted by EarthData to acquire
60 photo identifiable ground control points after the
acquisition of aerial inmagery. The ground control points
were established using GPS for vertical and horizontal
coordi nate val ues.
NAD 83 ( HARN)
NAVD 88
I nternational Feet
Process_St ep:
Process_Descri ption:
Two separate work flows were used to conplete the
aerotriangul ation on the project. |STAR was used in the
True Ortho area (Detroit City) and Leica GPro was used
for the Gound Otho areas (the remainder of the project).
For both work fl ows the airborne GPS data were processed
and integrated with the inertial measurement unit (I1MJ).
For the True Ortho areas the results were inported into the
| STAR system for use in the aerotriangul ati on. The ADS40
i mgery was downl oaded onto the EarthData server and
brought over to the UN X based | STAR system The ground
control was used in conjunction with the processed airborne
gl obal positioning system (ABGPS) results for the
aerotriangul ati on. The ground control points were read in all
avai |l abl e imagery and tie points between flight
lines were selected. A fully analytical bundle
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adj ustnent was run. The properly formatted | STAR
results were used for subsequent processing.
For the Ground Ortho area the results were inported into
the GPro system for use in the aerotriangul ation.
Aerotriangul ati on of ADS40 i magery were perfornmed using,
the Socet Set Automatic Point Measurenent (APM tool to
sel ect the pass point between the sel ected bands and
ORIMA to performthe analytical aerotriangul ation bundle
adj ust nent of the neasurenents recorded.
Aerotriangul ati on was performed using three bands; the
backward vi ewi ng pan band, the green band at nadir view
and the green forward viewi ng band. The ground control
points were read in all available imagery and tie points
between flight lines were selected. A fully analytical
bundl e adj ustnent was run. The properly formated results
were used for subsequent processing.
Source_Used_Citation_Abbreviation: Aerotriangulation
Process_Date: 20060315
Sour ce_Produced_Citati on_Abbreviation: AT
Process_Cont act :
Cont act _|I nformati on:
Cont act _Organi zation_Prinmary:
Contact _Organi zation: EarthData |nternational
Cont act _Person: Raquel Charrois
Contact _Position: Project Manager
Cont act _Addr ess:
Address_Type: mailing and physical address
Address: 7320 Executive Way
City: Frederick
State_or_Province: M
Post al _Code: 21704
Country: USA
Cont act _Voi ce_Tel ephone: (301)-948-8550
Cont act _Facsi m | e_Tel ephone: (301)-963-2064
Contact _El ectronic_Mil _Address: rcharroi s@arthdata.com
Hours_of _Service: Mn - Fri 9:00amto 5:00pm
Process_St ep:
Process_Descri ption:
Two separate work flows were used to conplete the
surface nodel on the project. |ISTAR was used in the
True Ortho area (Detroit City) and Leica GPro was used
for the Gound Otho areas (the remainder of the project).
Thi s process describes the | STAR surface nodeling for the
True Ortho area. | STAR digital surface nodeling is based
on an auto correl ated pi xel -matching systemw thin the
| STAR software. The auto correl ated digital surface nodel
(DSM surface represents the initial surface nodel. The post
spaci ng was generated at 2 neters.
The following is a step-by-step breakdown of the process.
1. Using the DSM | STAR data set created, the technician
perforned a visual inspection of the data to verify that the
flight lines met correctly. The technician
also verified that there were no voids, and that the data
covered the project linmts. The technician then selected a
series of areas fromthe dataset and inspected them where
adj acent flight lines mnet.
2. This DSM surface is used in the rectification of True
O tho imgery.
Thi s process describes the surface nodeling for the G ound
Otho areas. Socet Set digital surface nodeling is based on
an auto correl ated pixel -matching system Using the ADS40
Level -1 imagery and the Socet Set Automatic Terrain
Extraction (ATE) tool, a DEM surface with a 2 neter post
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spaci ng was autocorrel ated. ATE and I TE (Interactive
Terrain Edit) are both tools in Socet Set that were used to
generate and edit the DTM data. Wth ATE, a terrain
adaptive image correlation strategy is used to create a DIM
regular grid with specified post spacing. DTMgrid files are
created for each flight line. In ITE, buildings, trees, and all
ot her areas that ATE could not correctly correlate were
manual | y renoved. The edited DTM data was directly used in GPro to
rectify the Level-2 ortho strips.
The following is a step-by-step breakdown of the process.
1. Using the DEM data set created, the technician
perforned a visual inspection of the data to verify that the
flight lines nmet correctly. The technician also verified that
there were no voids, and that the data covered the project
limts. The technician then selected a
series of areas fromthe dataset and inspected them where
adjacent flight lines net. A process, which utilizes ITE was
run to detect the differences in elevation values and
profiles. The technician reviewed the results and | ocated
the areas that contained systematic errors or distortions that
were introduced by the auto correl ation.
2. Systematic distortions highlighted in step 1 were renoved
and the data were re-inspected. Corrections and
adj ustnents can involve the application of angul ar
defl ecti on or conpensation for curvature of the ground
surface that can be introduced by crossing fromone type of
I and cover to another.
3. The data was checked agai nst the control network to
ensure that vertical requirenents were naintained.
4. Data was nerged into countyw de data sets
and converted to ESRI float grid fornat.
Source_Used_Citation_Abbreviation: Digital Surface Mdel
Source_Used _Citation_Abbreviation: Digital Elevation Mdel
Process_Date: 20060330
Sour ce_Produced_Citati on_Abbrevi ation: DSM and DEM
Process_Cont act :
Contact _|I nformati on:
Cont act _Organi zation_Prinmary:
Contact _Organi zation: EarthData | nternational
Cont act _Person: Raquel Charrois
Contact _Position: Project Manager
Cont act _Addr ess:
Address_Type: muailing and physical address
Address: 7320 Executive Way
Cty: Frederick
State_or_Province: M
Post al _Code: 21704
Country: USA
Cont act _Voi ce_Tel ephone: (301)-948-8550
Cont act _Facsi m | e_Tel ephone: (301)-963-2064
Contact _El ectronic_Mil _Address: rcharroi s@arthdata.com
Hours_of _Service: Mon - Fri 9:00 amto 5:00 pm
Process_St ep:
Process_Descri ption:
The digital orthophotography is conprised of a natural color
2 foot pixel resolution ground orthos for the counties of
Li vi ngston, Maconb, Monroe, Gakland, St. dair,
Washt enaw and Wayne. True Ortho inagery was generated in
downt own Detroit (Wayne County).
Two sparate work flows were used to conpleted the
ort hophot o production. | STAR was used in the True Otho
area (DeEtroit Citty) and Leica GPro was used for the G ound
Otho areas (the remainder of the project).
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This process describes the True Ortho production. The
initial radionetric adjustrments were performed on the
imagery for each flight line attenpting to reach the best
possi bl e histogram The rectification process was then run
using the processed DSM surface and the radionetrically

bal anced i magery on each flight |ine. The quickl ook

(reduced resolution rectification) of each flight line
exported out of | STAR A second set of radionmetric adjustments
were made using EarthData proprietary tools. The

radi onetrically bal anced i magery was then re-inported into the
| STAR system and the hi stogram from

t he qui ckl ook was applied to the full resolution

imgery. Msaic lines were placed, joining

the ADS40 imagery strips. In initial QA QC was

perforned by the technician to ensure that the nosaic |ines
were appropriately placed and that there was appropriate

i mgery coverage. The final inmmgery data set is renoved
fromthe | STAR environnent in a process called

"packagi ng" where the individual tiles are created. Al data
processing in the | STAR systemis performed in UTM

neters; it is during packaging that final datum and
projection are defined. The created tiles are reviewed again
for anomalies and interactive radionetric adjustnent applied
where needed. QA QC was performed | ooking for

anonmal i es, snmears and other indications of problens within
the digital Othophoto creation process, interactive

radi onetric adjustnent applied where needed. Two

additional radionetric adjustments are applied to the

conpl eted orthos in Adobe Photoshop. The first is a
sharpening mask filter; this filter is used to help increase
sharpness of a digital inmage. The basis for this filter is to
locate pixels that differ in value from surroundi ng pixels by
the threshold specified. It then increases the pixels'
contrast by the value identified. For neighboring pixels
specified by the threshold, the lighter pixels get even
lighter and the darker pixels get even darker

based on the specified anbunt. The changes nmade nmi ntai ned
the integrity of the original histogramcurve. The settings
used were

Filter Sharpen Unsharp Mask

Amount 250%

Radius 1.0 Pixels

Threshol d 0 Levels

I mage Adjustments Col or Bal ance.

-12 Green

M dt ones

I mage Adjustnents Brightness/Contrast.

+15

The final digital ortho product was TIFF with TFW

Thi s process describes the Gound Otho production.
Otho-rectification is perforned in GPro for the entire imge
strip at once, which is nore efficient that nanagi ng many
franme images. GPro resanples the original Level-0 inmage
with the refined orientation produced by aerotriangul ation
and the requisite DEM After the creation of the

Ot hophot os using GPro, the inmages are run through a
proprietary programthat adjusts the gradi ent across each
image to inprove the tone bal ance of the inmages. This
program al so breaks the ADS40 orthophoto strip into nore
manageabl e overl apping tiles. These orthophotos are then

i mported i nto ORTHOVI STA where radi onetric and col or
corrections are nade on nultiple flight lines at once. Upon
conpletion the inmages are inported into horizons
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Cl oud_Cover:

proprietary image software. |mages are nosai cked together
using a "path of |east resistance" algorithmto generate

seam lines. Wen the initial database is generated, the

techni ci an overlays the DEMto check for correct

orientations and obvious image errors. The technician then
systematical ly goes through the database | ooking at every

seam |If a seamis noticeable and can be | essened or be

made "invisible" by moving the seam the Technician will

eval uate the overlapping inmage tiles to choose the "best fit"
and nosaic the "new' seamline into the image dat abase.

Once all of the seamlines have been checked and

corrected ortho tiles are then clipped fromthe inage

dat abase and put through a thorough @ C process. Any

di screpanci es found are nmarked and corrected inside of the

i mage database. Once this process is conplete the final

ortho tiles are clipped fromthe database. Two additional

radi onetric adjustnents are applied to the conpl eted orthos

in Adobe Photoshop. The first is a sharpening mask filter;

this filter is used to help increase sharpness of a digital
image. The basis for this filter is to |locate pixels that
differ in value fromsurroundi ng pixels by the threshold specified. It
then increases the pixels' contrast by the value identified. For
nei ghboring pixels specified by the threshold, the Iighter pixels get
even |ighter and the darker pixels get even darker. The changes nade
nai ntained the integrity of the original histogramcurve. The
settings used were

Filter Sharpen Unsharp Mask

Amount 250%

Radi us 1.0 Pixels

Threshold 0 Level s

I mage Adjustnents Col or Bal ance.

-12 G een

M dt ones

I mage Adjustments Brightness/Contrast.

+15

The final digital ortho product was TIFF with TFW

Source_Used_Citation_Abbreviation: Digital Othophotos
Process_Date: 20050516

Sour ce_Produced_Citation_Abbreviation: Digital Othos
Process_Cont act :

0

Contact _|I nformati on:
Cont act _Organi zation_Prinmary:
Cont act _Organi zation: EarthData |nternational
Cont act _Person: Raquel Charrois
Contact _Position: Project Manager
Cont act _Addr ess:
Address_Type: mailing and physical address
Address: 7320 Executive Way
City: Frederick
State_or_Province: M
Post al _Code: 21704
Country: USA
Cont act _Voi ce_Tel ephone: 301-948- 8550
Cont act _El ectroni c_Mi | _Address: rcharroi s@arthdata.com
Hours_of Service: Mon - Fri 9:00 amto 5:00 pm

Spatial _Data_Organi zati on_I nformati on:
Di rect _Spatial _Reference_Method: Raster
Rast er _Obj ect _I nformation:
Rast er _(bj ect _Type: Pi xel
Spatial _Reference_| nformati on:
Hori zont al _Coor di nat e_System Definition:

Pl anar:
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Gri d_Coordi nat e_System
Grid_Coordi nate_System Nanme: State Plane Coordi nate System 1983 HARN
St at e_Pl ane_Coor di nat e_Syst em
SPCS Zone_ldentifier: 2113
Lambert _Conf or nal _Coni c:
St andard_Paral l el : 42. 100000
Standard_Parall el : 43. 666667
Longi tude_of _Central _Meridi an: -084. 366667
Latitude_of Projection_Origin: +41.500000
Fal se_Easting: 13123359. 580052
Fal se_Nort hi ng: 0.000000
Pl anar _Coor di nat e_I nf or mat i on:
Pl anar _Coor di nat e_Encodi ng_Met hod: coordi nate pair
Coor di nat e_Represent ati on:
Absci ssa_Resol ution: 2
O di nate_Resol ution: 2
Pl anar _Di stance_Units: International Feet
Geodet i c_Mbdel :
Hori zont al _Dat um Nanme: North Aneri can Datum of 1983
El | i psoi d_Nane: Ceodetic Reference System 80
Sem -mgj or _Axis: 6378137. 000000

Denomi nat or _of _Fl atteni ng_Ratio: 298. 257222
Di stribution_Infornation:

Di stributor:
Contact _|I nformati on:
Cont act _Person_Pri mary:
Cont act _Person: <partner specific>
Cont act _Organi zati on: <partner specific>
Contact _Position: <partner specific>
Cont act _Addr ess:
Address_Type: mailing and physical address
Address: <partner specific>
City: <partner specific>
State_or_Province: <partner specific>
Post al _Code: <partner specific>
Country: <partner specific>
Cont act _Voi ce_Tel ephone: <partner specific>
Hours_of _Service: <partner specific>
Distribution_Liability: <partner specific>
Met adat a_Ref erence_| nf ormati on:
Met adat a_Dat e: 20060516
Met adat a_Revi ew_Dat e: 20060516
Met adat a_Cont act :
Cont act _| nformati on:
Cont act _Organi zation_Prinmary:
Cont act _Organi zation: EarthData |nternational
Cont act _Person: Raquel Charrois
Cont act _Position: Project Manager
Cont act _Addr ess:
Address_Type: nailing and physical address
Address: 7320 Executive Way
City: Frederick
State_or_Province: M
Post al _Code: 21701
Country: USA
Cont act _Voi ce_Tel ephone: (301)948-8550
Cont act _Facsi m | e_Tel ephone: (301)963-2064
Cont act _El ectroni c_Mi | _Address: rcharroi s@arthdata.com
Hours_of Service: Mon to Fri 9:00 amto 5:00 pm
Met adat a_St andar d_Name: FGDC Content Standards for Digital Ceospatial Metadata
Met adat a_St andar d_Ver si on: FGDC- STD- 001- 1998
Met adat a_Use_Constrai nts: None
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